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(57) ABSTRACT

A method for annularly mounting a band-like filler to the
outer periphery of a bead core comprises a step for attaching
the filler to the outer periphery of the bead core, a step for
grasping the opposite ends of the filler and separating the
opposite ends of the filler from the outer periphery of the
bead core, a step for sequentially attaching the opposite end
surfaces of the filler to each other from the inner peripheral
sections of the opposite end surfaces toward the outer
peripheral sections thereof, and a step for pressing the
portion of the filler, which has been separated from the outer
periphery of the bead core, against the outer periphery of the
bead core.
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1
METHOD AND DEVICE FOR MOUNTING
FILLER TO BEAD CORE

RELATED APPLICATIONS

The present invention is a U.S. National Stage under 35
USC 371 patent application, claiming priority to Ser. No.
PCT/IP2013/076990, filed on 3 Oct. 2013; the entirety of
which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

The present invention relates to a method and a device for
mounting a strip of a filler onto the outer circumference of
a bead core used in, for example, a vehicle tire.

Patent document 1 discloses a technique for mounting a
filler onto a bead core. Referring to FIG. 6, in a vehicle tire,
each side surface of a tire rubber 41 includes an inner
circumferential rim. A bead core 42 and a filler 43 are
embedded in the inner circumferential rim in annular forms.
As described in patent document 1, the filler 43 has the form
of a strip. Referring to FIG. 7A, the filler 43 is adhered in
advance to the outer circumference of the bead core 42.
Then, referring to FIG. 7B, two end surfaces 431 and 432 of
the filler 43 are adhered to each other so that the filler 43 is
mounted onto the outer circumference of the bead core 42 in
an annular form.

PRIOR ART DOCUMENT
Patent Document

Patent Document 1: Japanese Laid-Open Patent Publica-
tion No. 11-105154

SUMMARY OF THE INVENTION

In the prior art, when mounting the filler 43 onto the bead
core 42, the two end surfaces 431 and 432 are manually
adhered to each other. More specifically, in a state in which
the filler 43 is adhered to the outer circumference of the bead
core 42 as shown in FIG. 7A, the two ends of the filler 43
are manually pulled toward each other and adhered to each
other as shown in FIG. 7B.

Thus, the prior art method for mounting a filler onto a
bead core is burdensome and requires skill for uniformly
adhering the two end surfaces 431 and 432 of the filler 43 to
each other.

Accordingly, the present invention focuses on the short-
coming of the prior art. It is an object of the present
invention to provide a method and device for mounting a
filler onto a bead core that allows the two end surfaces of the
filler to be attached to each other easily and accurately
without requiring skill.

To achieve the above object, one aspect of the present
invention provides a method for mounting a strip of a filler
in an annular form onto an outer circumference of a bead
core. The method includes the steps of adhering the filler to
the outer circumference of the bead core with two end
surfaces of the filler separated from each other, holding two
ends of the filler and separating the two ends from the outer
circumference of the bead core, adhering the two end
surfaces of the filler to each other sequentially from their
inner circumferential portions to their outer circumferential
portions, and pressing a portion of the filler, which has been
separated from the outer circumference of the bead core,
against the outer circumference of the bead core.
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In the method for mounting a filler onto a bead core, while
holding the two ends of the filler, which is adhered to the
outer circumference of the bead core, the two ends are
temporarily separated from the outer circumference of the
bead core and pulled toward each other. This allows the two
end surfaces of the filler to be adhered to each other easily
and accurately without requiring skill.

A further aspect provides a device for mounting a filler
onto an outer circumference of a bead core. The device
includes two pairs of jaws, a first movement member, a
second movement member, and a third movement member.
The two pairs of jaws respectively hold two ends of the filler,
which is adhered to the outer circumference of the bead core.
The first movement member moves the two pairs of jaws
away from the bead core and outward in a radial direction of
the bead core while the two pairs of jaws are holding the two
ends of the filler. The second movement member moves at
least one of the two pairs of jaws, which have been moved
by the first movement member, toward the other pair of jaws
about a shaft located at an inner side of the filler. The third
movement member moves the two pairs of jaws, which have
been moved by the second movement member, toward the
bead core.

Accordingly, the device for mounting a filler onto a bead
core allows the two end surfaces of the filler to be auto-
matically adhered to each other.

The method and device for mounting a filler to a bead core
according to the present invention allows the two end
surfaces of the filler to be attached to each other easily and
accurately without requiring skill.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a side view showing one embodiment of a device
for mounting a filler onto a bead core.

FIG. 2 is a front view of the filler mounting device shown
in FIG. 1.

FIG. 3 is an enlarged side view showing a mechanism that
presses adhered portions of end surfaces of a filler.

FIGS. 4A to 4D are partial front views showing the
procedures for adhering the end surfaces of a filler.

FIG. 5 is a partially enlarged cross-sectional view taken
along line 5-5 in FIG. 4A.

FIG. 6 is a cross-sectional view showing a portion of a
vehicle tire.

FIGS. 7A and 7B are partial front views illustrating a
method for mounting a filler onto a bead core in the prior art.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

One embodiment of a method and device for mounting a
filler onto a bead core will now be described with reference
to the drawings.

As shown in FIGS. 1 and 2, a base plate 11 has a front
surface that supports a movable plate 12 to be movable along
a guide rail 13 in the vertical direction as viewed in FIGS.
1 and 2. In a state in which a strip of a filler 43 is adhered
in an annular form to the outer circumference of a bead core
42, two end surfaces 431 and 432 of the filler 43 are located
in front of the lower end of the base plate 11. Here, the two
end surfaces 431 and 432 of the filler 43 are separated from
each other. As shown in FIGS. 4A and 5, the end surfaces
431 and 432 of the filler 43 each include an inclined surface
433 that is inclined in the thickness-wise direction of the
filler 43. In detail, each of the end surfaces 431 and 432 of
the filler 43 defines the inclined surface 433 that is inclined
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toward the distal edge so that the thickness of the filler 43 is
gradually reduced. The inclined surfaces 433 of the end
surfaces 431 and 432 of the filler 43 are opposed to each
other.

As shown in FIGS. 1 and 2, a first cylinder 14 is arranged
on the base plate 11 to move the movable plate 12. A stopper
bolt 16 is fixed to a portion of the movable plate 12. A
second cylinder 15 arranged on the base plate 11 includes a
piston rod that can contact the lower end of the stopper bolt
16. The second cylinder 15 cooperates with the stopper bolt
16 to restrict movement of the movable plate 12 between
two positions. A piston rod is projected out of or retracted
into each of the first cylinder 14 and the second cylinder 15
to move the movable plate 12 between an operation position,
which is shown by solid lines in FIG. 2, and a withdrawn
position, which is shown by the double-dashed lines in FIG.
2. The second cylinder 15 has a stronger force than the first
cylinder 14. Thus, when the piston rod of the second
cylinder 15 is projected, the distal end of the piston rod lifts
the lower end of the stopper bolt 16 and moves the movable
plate 12 from the operation position to the withdrawn
position. When the piston rod of the second cylinder 15 is
retracted, the distal end of the piston rod is moved away
from the lower end of the stopper bolt 16 of the movable
plate 12 to the position shown by the solid lines in FIG. 2
and then stopped. Further, the piston rod of the first cylinder
14 is projected to move the movable plate 12 from the
withdrawn position to the operation position. At the opera-
tion position, the lower end of the stopper bolt 16 contacts
the distal end of the piston rod of the second cylinder 15,
which is stopped at the position shown by the solid lines in
FIG. 2. This stops the movement of the movable plate 12.

Two eccentric camshafts 17 (shafts) are supported by the
base plate 11 rotationally about support shafts 18 at positions
corresponding to the inner circumferential portion of the two
ends of the filler 43. The eccentric camshafts 17 are engaged
with engagement bores 191 formed in the ends of two
support plates 19. In this state, each support plate 19 is
pivotally supported by the corresponding eccentric camshaft
17 on the movable plate 12 in a plane parallel to the plane
of FIG. 2.

As shown in FIGS. 1 and 2, a third cylinder 20 is held on
each support plate 19. Each third cylinder 20 supports two
jaws 21A and 21B. The two pairs of jaws 21A and 21B
respectively hold the two ends of the filler 43. Each third
cylinder 20 functions to move the corresponding pair of jaws
21A and 21B between a holding position and a non-holding
position. At the holding position, the jaws 21A and 21B of
each pair hold the front surface and rear surface of one end
of the filler 43 as shown in FIGS. 4A and 5. At the
non-holding position, the jaws 21 A and 21B of each pair are
separated from the front surface and rear surface of one end
of the filler 43 as shown in FIG. 1.

Two fourth cylinders 22 are arranged on the movable plate
12 to rotate the eccentric camshafts 17. The piston rod of
each fourth cylinder 22 is retracted from the position shown
in FIG. 2 to rotate the eccentric camshaft 17 with a rack 23
and a pinion 24. This moves the corresponding support plate
19 toward the upper side as viewed in FIG. 2. When the jaws
21A and 21B hold the two ends of the filler 43, the fourth
cylinders 22 are actuated to retract the corresponding piston
rods and move the jaws 21A and 21B away from the bead
core 42 outward in the radial direction of the bead core 42.
That is, the two ends of the filler 43 held by the jaws 21A
and 21B are separated from the outer circumference of the
bead core 42 as shown in FIG. 4B. The fourth cylinders 22
each define a first movement member that moves the cor-
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responding jaws 21A and 21B, while holding the filler 43,
outward in the radial direction of the bead core 42 and away
from the outer circumference of the bead core 42.

As shown in FIGS. 1 and 2, two fifth cylinders 25 are
arranged on the movable plate 12 to pivot the support plates
19. When the jaws 21A and 21B are moved by the fourth
cylinders 22 outward in the radial direction of the bead core
42, the fifth cylinders 25 are actuated to retract the corre-
sponding piston rods from the state shown in FIG. 2. This
pivots the support plates 19 about the eccentric camshafts 17
and moves the jaws 21A and 21B toward each other.
Consequently, as shown in FIG. 4C, the two end surfaces
431 and 432 of the filler 43 are moved toward each other
sequentially from their inner circumferential portions
toward their outer circumferential portions and adhered to
each other. The fifth cylinders 25 each define a second
movement member that moves at least one pair of the jaws
21A and 21B toward the other pair of the jaws 21B and 21A.

In the present embodiment, the fourth cylinders 22 each
function as a third movement member that moves the
corresponding jaws 21A and 21B toward the bead core 42.
When the jaws 21A and 21B are holding the filler 43, the
piston rods of the fourth cylinders 22 are projected to move
the jaws 21A and 21B toward the bead core 42. As a result,
the portion of the filler 43 that has been separated from the
outer circumference of the bead core 42 is pressed against
the outer surface of the bead core 42, as shown in FIG. 4D.

As shown in FIG. 3, one of the two support plates 19
supports a lever 29 pivotally about a support shaft 27. The
lever 29 includes a pressing member 26. A sixth cylinder 28
is arranged on the same support plate 19 to pivot the lever
29. When the filler 43 is pressed against the outer circum-
ference of the bead core 42 by the first cylinder 14, the piston
rod of'the sixth cylinder 28 is projected from the state shown
in FIG. 3 to pivot the pressing member 26 about the support
shaft 27 in the clockwise direction as viewed in FIG. 3. This
presses the adhered portions of the two end surfaces 431 and
432 between the pressing member 26 and the opposing jaw
21B.

A method for mounting a filler onto a bead core with the
filler mounting device described above will now be
described.

When the filler mounting device is deactivated, the piston
rod of the first cylinder 14 is retracted, and the piston rod of
the second cylinder 15 is projected. Thus, the lower end of
the stopper bolt 16 is lifted by the distal end of the piston rod
of the second cylinder 15, and the movable plate 12 is
located at the withdrawn position shown by the double-
dashed lines in FIG. 2.

In this state, the two end surfaces 431 and 432 of the filler
43, which is adhered in an annular form to the outer
circumference of the bead core 42, is arranged in front of an
end of the base plate 11. Then, the piston rod of the second
cylinder 15 is retracted, and the piston rod of the first
cylinder 14 is projected. Contact of the distal end of the
piston rod of the second cylinder 15 with the lower end of
the stopper bolt 16 positions the movable plate 12 at the
operation position shown by the solid lines in FIG. 2. The
two pairs of the jaws 21A and 21B are respectively sup-
ported by the two support plates 19 of the movable plate 12.
When the movable plate 12 is located at the operation
position, the two pairs of the jaws 21A and 21B, which are
opposed to the two ends of the filler 43, are separated from
the front surface and the rear surface of the two ends of the
filler 43.

Subsequently, the third cylinder 20 on each support plate
19 is actuated to move the corresponding jaws 21A and 21B
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toward the front surface and the rear surface of the filler 43
so that the ends of the filler 43 are held by the jaws 21A and
21B, as shown in FIGS. 4A and 5. Then, the piston rods of
the fourth cylinders 22 on the movable plate 12 are retracted
to rotate the eccentric camshafts 17 with the racks 23 and the
pinions 24 and move the support plates 19 toward the upper
side as viewed in FIG. 2. This moves the jaws 21A and 21B,
which are holding the two ends of the filler 43, outward in
the radial direction of the bead core 42 and separates the two
ends of the filler 43 from the outer circumference of the bead
core 42.

Then, in a state in which the jaws 21A and 21B have been
moved by the retraction of the piston rods of the fourth
cylinders 22, each fifth cylinder 25 on the movable plate 12
is actuated to retract the corresponding piston rod. This
pivots each support plate 19 about the corresponding eccen-
tric camshaft 17, which is located closer to the bead core 42
than the filler 43. Further, the two pairs of the jaws 21A and
21B are moved toward each other while holding the two
ends of the filler 43. Referring to FIG. 4C, this pivots and
moves the two end surfaces 431 and 432 of the filler 43
toward each other about the eccentric camshafts 17. The two
end surfaces 431 and 432 are sequentially adhered to each
other from their inner circumferential portions toward their
outer circumferential portions.

In a state in which the jaws 21A and 21B are moved by
the fifth cylinders 25, the piston rods of the fourth cylinders
22 are projected. Thus, the jaws 21A and 21B, which are
holding the two ends of the filler 43, are moved toward the
bead core 42. Referring to FIG. 4D, this presses and adheres
the portion of the filler 43 that has been separated from the
outer circumference of the bead core 42 against the outer
circumference of the bead core 42.

In a state in which the filler 43 is pressed against the outer
circumference of the bead core 42, the piston rod of the sixth
cylinder 28 on one of the support plates 19 is projected to
pivot the pressing member 26 in the clockwise direction as
viewed in FIG. 3. As a result, the adhered portions of the two
end surfaces 431 and 432 of the filler 43 are pressed and
flattened between the pressing member 26 and the opposing
jaw 216b.

After the adhesion of the filler 43 is completed as
described above, the piston rods of the third cylinders 20 are
retracted to open the jaws 21A and 21B. Further, the piston
rods of the fourth cylinders 22 are retracted to withdraw the
jaws 21A and 21B, and the piston rods of the fifth cylinders
25 are projected to move the two pairs of the jaws 21A and
21B away from each other as shown by the double-dashed
lines in FIG. 4A. Further, the sixth cylinder 28 moves the
pressing member 26 to a withdrawn position. Then, the
piston rod of the second cylinder 15 is projected to move the
movable plate 12 to the withdrawn position shown by the
double-dashed lines in FIG. 2. In this state, the device stands
by for the next adhesion.

Accordingly, the present embodiment has the advantages
described below.

(1) The method for mounting a filler onto a bead core in
the present embodiment includes the steps of adhering a
strip of the filler 43 to the outer circumference of the bead
core 42 with the two end surfaces 431 and 432 of the filler
43 separated from each other, holding the two ends of the
filler 43 and separating the two ends from the outer circum-
ference of the bead core 42, adhering the two end surfaces
431 and 432 of the filler 43 to each other sequentially from
their inner circumferential portions to their outer circumfer-
ential portions, and pressing the portion of the filler 43,
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which has been separated from the outer circumference of
the bead core 42, against the outer circumference of the bead
core 42.

Thus, the method for mounting a filler onto a bead core
temporarily separates the two ends of the filler 43, which is
adhered to the outer circumference of the bead core 42, from
the outer circumference of the bead core 42 while holding
the two ends. Under this situation, the two ends of the filler
43 are pulled toward each other. This easily and accurately
adheres the two end surfaces 431 and 432 of the filler 43 to
each other without requiring skill

(2) In the filler mounting method of the present embodi-
ment, the end surfaces 431 and 432 of the filler 43 each
include the inclined surface 433, which is inclined in the
thickness-wise direction of the filler 43. Further, the inclined
surfaces 433 of the two end surfaces 431 and 432 of the filler
43 are adhered to each other. This obtains a large area for the
adhering surfaces of the filler 43 and allows the two ends of
the filler 43 to be firmly adhered to each other.

(3) The device for mounting a filler onto a bead core in the
present embodiment includes the two pairs of the jaws 21A
and 21B, the first movement members 22, the second
movement members 25, and the third movement members
22. The two pairs of the jaws 21A and 21B respectively hold
the two ends of the filler 43 that have been adhered to the
outer circumference of the bead core 42. The first movement
members 22 move the two pairs of the jaws 21A and 21B
away from the bead core 42 and outward in the radial
direction of the bead core 42 while the two pairs of the jaws
21A and 21B are holding the two ends of the filler 43. The
second movement members 25 move at least one of the two
pairs of the jaws 21A and 21B, which have been moved by
the first movement members 22, toward the other pair of the
jaws 21B and 21A about a shaft located at the inner side of
the filler 43. The third movement members 22 move the two
pairs of the jaws 21A and 21B, which have been moved by
the second movement members 25 toward the bead core 42.

Thus, the device for mounting a filler onto a bead core
allows the two end surfaces 431 and 432 of the filler 43 to
be automatically adhered to each other with high accuracy.

Modified Example

The present embodiment may be modified as described
below.

In the above embodiment, the fifth cylinder 25, which
serves as the second movement member, may be arranged on
justone of the support plates 19. In this case, when the piston
rod of the fitth cylinder 25 is retracted, one pair of the jaws
21A and 21B is moved toward the other pair of the jaws 21A
and 21B.

The sixth cylinder 28 and the pressing member 26 may be
omitted.

The cylinder of the above embodiment may be changed to
a different actuator such as a motor.

DESCRIPTION OF REFERENCE CHARACTERS

11) base plate, 12) movable plate, 14) first cylinder, 15)
second cylinder, 17) eccentric camshaft (shaft), 19) support
plate, 20) third cylinder, 21A and 21B) jaws, 22) fourth
cylinder (first movement member and third movement mem-
ber), 23) rack, 24) pinion, 25) fifth cylinder (second move-
ment member), 42) bead core, 43) filler, 431 and 432) end
surfaces, 433) inclined surface.
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actuating the third movement members to move the two
pair of jaws toward the bead core, thereby pressing a
portion of the filler, which has been separated from the
outer circumference of the bead core, against the outer
circumference of the bead core.

The invention claimed is:

1. A method for mounting a strip of a filler in an annular
form onto an outer circumference of a bead core with a filler
mounting device, wherein the filler mounting device
includes: 5

a base plate;

two eccentric camshafts that are rotationally supported by
the base plate, the two eccentric camshafts being
located at an inner side of the filler;

eccentric camshafts, thereby adhering the two end
surfaces of the filler to each other sequentially from
their inner circumferential portions to their outer cir-
cumferential portions; and

2. A device for mounting a filler onto an outer circum-

ference of a bead core, the device comprising:

a base plate;
two eccentric camshafts that are rotationally supported by

two support plates each having an engagement bore, 10 the base plate, the two eccentric camshafts bein;
wherein each eccentric camshaft is engaged with the located at I:m iI;ner side of the filler: g
engagement bore of a corresponding one of the support . ’
plates: two support plates each having an engagement bore,
two actuators each being held on a corresponding one of wherein each eccentric camshaﬁ is engaged with the
the support plates; 15 engagement bore of a corresponding one of the support
two pairs of jaws that respectively hold two ends of the plates; ] )
filler, which is adhered to the outer circumference of the two actuators each being held on a corresponding one of
bead core, wherein each pair of jaws is supported by a the s.upporF plates; )
corresponding one of the actuators and is moved by the two pairs of jaws that respectively hold two ends of the
actuator between a holding position and a non-holding 20 filler, which is adhered to the outer circumference of the
position, and two jaws of each pair hold one of the two bead core, wherein each pair of jaws is supported by a
ends of the filler at the holding position and are corresponding one of the actuators and is moved by the
separated from the end at the non-holding position; actuator between a holding position and a non-holding
two first movement members, wherein each first move- position, and two jaws of each pair hold one of the two
ment member rotates a corresponding one of the eccen- 25 ends of the filler at the holding position and are
tric camshafts to move the corresponding pair of jaws separated from the end at the non-holding position;
away from the bead core and outward in a radial two first movement members, wherein each first move-
direction of the bead core while the pair of jaws is ment member rotates a corresponding one of the eccen-
Wlolol(:lc%%lsnrflc?\feiir? Elgglliserosf tilvelzlefjrlgier? each second 30 tric camshafts to move the corresponding pair of jaws
; > . away from the bead core and outward in a radial
movement member pivots a corresponding one of the direZtion of the bead core while the pair of jaws is
support plates about the corresponding eccentric cam- holdine one of the two ends of the ﬁll§r' .
shaft to move the corresponding pair of jaws, which has £ L
been moved by the corresponding first movement two second movement members, wherein each second
member, toward the other pair of jaws about the eccen- 35 movement member pivots a corresppndmg one of the
tric camshaft: and support plates about the corresponding eccentric cam-
two third movement members, wherein each third move- shaft to move the corresponding pair of jaws, which has
ment member moves a corresponding one of the pairs been moved by the corres.pon(.ilng first movement
of jaws, which has been moved by the corresponding member, toward the other pair of jaws about the eccen-
second movement member, toward the bead core, 40 tric c amshaft; and . .
the method comprising the steps of: two third movement members, wherein each third move-
adhering the filler to the outer circumference of the bead n}e.nt memlﬁ;:rhn;lovels) a correspznlii m%l one of the %e.urs
core with two end surfaces of the filler separated from ol jaws, which has been moved by the corresponding
cach other: second movement member, toward the bead core.
actuating the actuators so that the two pairs of jaws hold 45 3. The method according to claim 1,.where1n .
the two ends of the filler from opposite sides in a the end surfaces of the filler each include an inclined
thickness-wise direction of the filler and actuating the surface that is inclined in the thickness-wise direction
first movement members to rotate the eccentric cam- between a front surface of the filler and a rear surface
shafts and move the two pair of jaws outward in the hOf the ﬁfueéil ing th d surf f the fill
radial direction of the bead core, thereby separating the s0 the step ol adhering the two end surfaces ol the filler to
two ends from the outer circumference of the bead each other includes adhering the inclined surfaces to
core: each other,
actuatirlg the second movement members to pivot the the inclined surface of one of the two end surfaces is
support plates about the eccentric camshafts and move inclined such that a thickness of the filler increases
the two pair of jaws toward each other about the 55 toward the front surface, and

the inclined surface of the other one of the two end
surfaces is inclined such that the thickness of the filler
decreases toward the front surface.
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